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(54) DEPOSITING APPARATUS FOR THIN FILM 

(57)Abstract: 

PURPOSE: To obtain means for supplying CVD material 
vapor of stable composition at the time of film formation 
to a reaction chamber and forming a thin film of high 
quality on a board in a CVD apparatus using the CVD 
material of liquid. 

CONSTITUTION: In a CVD apparatus, a mass 
spectrometer 20 for detecting the concentration of 
vaporized CVD material is provided, and the sampling 
unit of the spectrometer 20 is arranged oppositely to a 
material gas transporting tube 10 for transporting the 
material from a vaporizer 4 to a reaction chamber 1 5. 
Thus, Ba, Sr and Ti concentrations of the material vapor 
supplied to the chamber 15 are analyzed by the 
spectrometer 20, so controlled that the composition of 
the material coincides with a target value based on it, 
and a thin film of high quality is formed on a board. 
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f3T k* f5£f*flOg»Jt}>*fMf§;*tifccv 

DJia^0&LTSvfb£-ti*5;fbHk, S^fbLkcvD 

cv D&|zj:5&iRco*i«£SizfcL*T. 
fctDHocv Dj!i^mi8&izBA,-cfi2®s:ftri>5ck 

§sr£&f*«issk. ss>sfc«ig»6>»=>«f£i**i*:cv 

kcDGacocv DjKttffitgifcizKA^ses* ttri^ct 

isr k, ^^mfg»6^mfs?^/=cv 

/au r st5±fzj»K^^flfer 3J5*&^ k ££rr * 

CV Di£|Z^^KO>*ttt^S!ZfeU^r. 

£.fb* lz«fg £*i S>jfc* cd c v DJEMI £35fb * -e 5SSfb 

So 

Cs&sftJS 43 ^«£Jg$m£5SMEIZ5&g?£-t*Ttf£C 
DJS^^JlDMx LT3Ub£t!*3UbSk, £Wb UcCVD 

cv d^iz j:*s»K<D*t«asaizfeL^. 

±ie^fb»ft5, RtSrfl2lzrajtf£*i5 k kfclz. cvdM 

CIS 3ft js 5] ^«&S»i*£»ttlz*IB*ttTfc*c 
VDflS|S»€«IM"*JIK*smF*k. iSCVDJS^^S:Sffi 

isr*£r*«fs»k. sss«^fflis»d>6«is*tifccv 

DM^£fiD&LT£i,fb;*t!*SvfbKk, SUbLfccvo 
JH»*JH^T«W±lZJ»IR€PBJdir2>JEJia5S fcser* 
CV Dv£|Zj;J5aWCD*i«»a{ZfeL^r. 

vDis^s^MNisst, a&cvDjn»sn£a:s« 



Dj®t3$jffl*LT&fb£t*£&fbSk* ^fbLfccvo 
m^^fflL»rs^±iz»K^fi$r^s^^i:^^r^ 

c v DXi: ct 5»R 0>*t «KS izfc t* 7\ 

fcfb»iz&5*»s«isr*9»»«f§&k. &fb»«a 
^r^cfc^<^fb»rtas±iea^asr^r?)^ 

Ciffsft'fl 73 ^«£JBSBfc£»fiIlZJSfB*12Ttt£C 

*§r k. Kj«*«fs«3i>e>«5s*4ifccv 

DJItt^JiO* LT&fb fbSk. S^fbLfcCVD 

cv D»!z Jt*»R<D*ll»BtSlzi5t*7\ 

»ft» £5i!&1 c k « < SWb«F« v 5 r 9 * 

CiSsftis 83 ISsftis 7|Z§e»^*ifc5$»o)*ttt^iSI= 

affc«l*l«Bl^S!ift*±IS65. S*J5±|ZJBfi(i£ft*5OTI 
tn- co^hcow^tu - va* tlTUfcC k £H$ 

misr k. ss&ttmigs a>*> mis * n fcsa 

»©cv DjRw*asi=ur&fb*"e*aft:«k. awt 

£JC3£±lzti;5tf v 2;*#gfel*6tK aft» k£.fb»d> 
£J5Jfc£^ coifiS k 65±ffitlffl O XftWmZtiT 

k £*H& kT *2*Kco*ttt»S. 
CSS sft 103 gfsftip 9|zge»*;hfc3&BiOii«8S 
lZfcl>T. 

rtffilZ^iS CD N2 ft* ftip* & Wl 7 »o K Br 6>SJC 

agizai7e>n, 

cdjsr iz±=e k Br usi&^ii u rs/s 

5RH«W^7rA A'SSI** ftT L^C k kT^> 
CsSsftiS 113 ISsftig 9|zge«*tifc:Wa)»tfSKS 

iz^l^t* 

^flfilZ^iSCDN2tf^AS[%&«|ji51i^Be^S:ftiSXS^ 
|ZSl7«o^ 

[g53ftJ§ 123 ISsftip 9|zie^#ttfc?*RCD*S«2SS 
iZfct^T. 



CASSIS 133 5f*J.^ 9|-|etii*tl^:53fK0)ii|«^® 
|Z*>UT\ 

J5JE£a)fft&35lZ. CV DJBt^SCD^fBjfetf&S^te 

air ^HS^wet (qms)5«,i fciostaw v^^l a> 
izaur, 

C=5^ie 163 gjJ^ie 9 IZsSfii ;*:hyrS&a>*ii«$Sg 
izasivr, 

s/s^t*3coffi:sftiJS osjs ^jai r * t - 5 tfiai} * tx r 

CIJ^ip 173 l$#m 9lzl£tif*^/=55Ka)*i«^S 
izasnT, 

&mz}§mtoi*&m&T%7§m*&&&\iz*\Ti'>%z 

CIS*J5 183 if^tJS 9lzg5ifc' 3rtvfc^Ka)*i«^S 
IZfcUT, 

J5jfc£ o)f*ia 65 s i o 2 * *it c fc £$3® t r 

C^*Jg 193 sSsfcis 9|ri£tJi^ti^^K(D*ta^S 
izfcur* 

CIS^JS 2 03 !S3£I5 9|Zl£ij;*tifc^K(J)ti«^IS 
IZfcUT* 

ti r L> S C i: fc r 0>*£tt£t©, 

CsStfie 2 13 ISsgis 9lzieii(*ti/b52K(D*i«KS 

IZfcl\"C 



C&2E±a>#fl/8731F2 2fc3S5BIi, CVDCChentcal Vapc 
r Deposition. fb¥^8*ttt) s£I= J: y«t5±i::#fi0> 

Co o o 23 

fttf^tiza^rssy, »ui^-f^-^7V^ t 

fsiza^ki^fcaita^^-^r^ *♦ etitt^M-f * 

*. Ud>Ltt^&. i'ft>i::*KMfti&i±UTfc. dra 
MOflMHRfcrft -:£a>Sft£t,fc<£ 
UtlttfcfcttU CCD*:*). *T/lS'5ttt&4)IKJ?«a 

[00033 CC) < £3tt*^<S>3;m*ttlZ£3S;*tl* 

»S»J?T1nmWTI=U 1- 1 VfiPJHmfl)U-5*38 
«Ba«B«k*tiTt^ iia> J: 3 »fb3 

it, ttli«C«MiDflift^0)ftMUStfAtTttcVD3S 

IZ. ttfiSftia«rd»-P^S!SlftttO^L^*»aK^ 
li. 'tf*(J)i]^MST h 7 t K D7 7 V(T H F) fch 

ovomw^mm Lzi^mn 5 ?*- 252335 
o c v d&iz J:^jtK<D*i«iis (JUT, c ti^^/S 



Cii^0)I¥ia«iffi^3 
Co 0 o 1 3 



Co oo 5] i2 3tt, TOr*i:J:§M™fflcv 

&fr<J)CVDJE^k L"CS]ftiII£lr& 5Sr(DPM)2$ 
THF(Th7tFP77V)l:»«*^/:»iftSfiEl 
U tf-DTT I P [T iCO- i- C3H7)4JBl?J0 2£«J8 
LTStfi±l3^5VH^ hPWA [SrTi03]K^ 

y, &tt*«R0;*£9is3»?& y. 3iijg 
ssisrft y. 4&s%fb«rft y. sii^^snrs 
y, 6iijR^M^«is»T , 5& y. 1 8ttjiDS«7 s a& y, 
7iiiB3y^^rs y, 8i*^fbSJ8a>iiD&t:-$rft 
y. 9 0RUVTS y. 1 o(*jia« y. 
1 1 ttJDSiwfi^ttiSgM<j)iinp*t-aTR y. 1 Stt/S 
raff r» y. 1 3\tfcizi3zmtz i &-c$> y, 1 
4[tsjs^fflcDtt]tot-5r36 y. i5iiejc^r25 

y, 1 6tt*0l*^5r-^^R y, 1 7H2>IJ3 V*0)rf 

COQ063 [*}2 3|Z;t^CV D3£S<DifcftIZT> 

^ft«4 6it~5 8|ZJ:y 2 50*CIIJS 

coF^iSfiarfio****:*^ Asians 2izj: 
y - ESSS T*fl* JBTOf ttff * £<3*3 > ^ Jl/ 7 J: y 
£,ffc»4i*]|Z(B*ai;*ttS* ZZ-Cy8i1*mWMtZ&6J:V 

-SlSSfirjR^OCV DM[Sr(DPM)2/THF15 

ft\zm&t 2 Mb « 4 o)i*no/2: l«d iz&i§s l r 

T£JE£1 SlZMigStu 't7UV9l=J:ytta&*l* 

Til^TT I P [T i(0- i- C3H7)4]f»»ftff^C« 
Att, 02. N20)fc»^*ft^ ffl^ff^l*. -SIS 

l=JtyjDM%**lfc«Rl 7C0^ffi|ZCVDSJCIZJ:^S 
TRlSrTi03]«|jdir*. tt£MR»jdl::at-*l«C 

[0007] 

C*WAilB»LJ:3kT*aB3 L6>LttdS6, CO) J: 

( 1 )2 sori=«»**i«sifb*rtrSvft: U/=cv djs 
ft» A>e>sjc^5 r- (Dgg<B£ 2 5 o °c r*9 - izfsisr £ 

&3£tfft tCT, SUS«!(D6Fa.-7»tf^Jlf7fi> 



COOQ83 C2)Sfcfc/SPl£J8l>fcCV D&l=<fc yas 
^BSTBSfi. £l^fbS<DiI®<Dfcaffltf • KHI= 

Cooog] <3)E0£rtrSt&£3£NIT*tt1?72ii 

ts*J:ycct-«v)?^<6ti7:i^dt. cote^e 

<J)&fba>fcaiztf *7S65*fb U St&<D&*6i*«D- 
i:«^TUU */=J5SK<DlgJ»SSa$j|||zstSo>S 

coo 103 (4)a:aifio)ffljRtt, ftDfth^y-^j^^a) 
Sltfefik 15 y F±a»*ffl**>a>im± k!= Jt ^ 
**a*to Cfi&S&fclZiT./ h Q-tbrZ>Cttt?$ 

[0011] cs)s^fb»r^fb LfccvDji^tf att* 

to 0 1 23 C6)Sj5S^«ffitttfcK6*jjg^65fg< % rf^ 
L»o tlT, £<D/5fleiZ*i«Lfc:3S85>!* SJCS^J® 

iz? i i> y±«sS \zm i*± & y. c ^jzaes l 

Coo 133 C7) S5ifb»Taft*tlTJ5JE5SlZjliyiA 

CO 0 1 43 C8) )R^(DCV D/l^tt^fbS(Dl*]^|Z 
*Lv C0)«*«jfl>»6itt6ttyjlB|SJktfcl=JEMrt 

izsAr^fcL^fcnqadift ofc. 

Co o 1 53 CQ) aft»rt»ai|i»»ss«adi«*Lr 

»tifc«^ ^fb»f*lS^35t^r^<D65^«rft 

COO 163 rafcOSRtt/SeifflCVDJKS, 
k <|z^«^Jgfb^«5^fflL^cv D^S|zfel^^±ie 

T. Sa^ocvDjrsmco^fbB^RCfjcSK^Iztst^T, 

JSje£A6»i(D»««l=J:9att«%B»ikT$CkdS 

-e^. »&i=ttadirtio>ftiL^s«csm«sfjs±izfii 

CO 0 1 73 



Sfc^?^CV D;£|ZJ:*»BICD*ttt$SSlZfcl>T* 

kojEicocv Dmt4mig&ize,^r8BE**-ci**ck 
s»«ky*. 

Co 01 83 *Pg^a>»2 0)S;«li, 
8k. Stfb L^CVD/S^Sfflt^StjS±l=»K^J5S 

T££JE£ k *mTZ> c v d&|:M:*sh* <D*tfSBBi:: 
rtrtf»l*& t>, SSSfcfl&iK ir 0) tf V 7 U V ?2StfS*fbS 

[00 19] 2fc£iW<D$8 3(j)3Bttli, ^«^Jg$fi^^)S 

8 A 1 £ «?S S ft*: C V DfoW £ ftD» L T&fb £i* 55. fb 

r^sirae k ^r^> c v D$£izj:^5$Ko)ti«SRSiz 

&ffc8II<«iS2:h*3fcttOCVD/S*3|£3fbi* 

[00 so] *#g^0)»4<J)aM«tt. 1a«£jK$6f*:£5S 

ISCVDMtt^Smter^fcttflHSSk. 

8* <b «*S * ftfc cv D/i*4 ^ftn» L TSWb <*tt *5.fb 

8k. ^(bL/=CVDM^SfflL^T©tS±|Z5$K^J5S 

r k r 5 c v d& iz J; <D*fc«S£giz 

fcl>r. ±ies;fbKA5, rarJBlzjfcrfati^kkfclz, 
cv DJll465?5SvfbSo)jg»^iS]|z«IA?n^<i:dlz^ 

* * tl^ c k stun* k r 

Coo 21] *5g^(DS5 5 0>f5g«tt. ^«^cJglB^^SS 
a3lz58 69*t*T#Scv Dflia:£#J$r*Mt4«8k. 
ISCV DJSm£:E:SmigT5&<*fmS8k. 2£j5f*ffi$S 
Sft^miS^tifccv D/S^^linJA LTSvfb^-G^Svfb 

8k. &(t Ltzov omm^mormm±\zM^^m^ 
r^&mm t *m r % c v d&iz j; ^ssbi <d*h«3S@iz 

co 022] *5g^<DS6(Df&«i*. mm$tms&*G:& 
mzf&mzKTt&zcv Di^i^r^iMfssk, 
gscvDjE^^a^sr^&ttmigsk. ssfcttmis 
8a> * mis * ft* cv dimw ^tim l rsub ^fb 

8k. ^fbL^cv D/sm^ffii*TStJ5±lzj3|K^^ 
T*£J££ k £*f r 5 c v d& |z J; CD^ttStSlz 
fcl^T. &fbSlz&&5«£«|gr*ft#fcm*g;fek. 



(t&&m&\T%C k &fb»F*j££J:ieifc»j8T-3Bt 

^^^«»kdigEi^^*iri^ek^m»kr^ 
co os 3] &&wo>&7<j)mm\t* ma&ms&tt&s 

86>fc«f8 c v Dffit3$ffl& UTSlfb *"G*S;fb 
Sk. ftffc Lfccv DJStt^i*r£tJ5±lzfcJBI£J&di 
T*J5££k«?T*CV D-&|Z<£*!$&<D*ttt*SEiZ 
fclor. &fb8£F*mir3ck>JK5.fbSf*3a=S;*^ 

51^ *a»T*a»«»6»i« nri»* ck 
kr*. 

Co 02 4] *&wa>&a<j)f&mts ±ie»7d).®«lz 
6^^K0)it«$ISlzfeL^ £.fb8i*>S&tf3Wb8 
-ttStf. 3StJ5±lz^jdj*^^Kk(S]-OttEO)Wf4r 
zi-^-r V^^tiri^Ck^^Stkr^* 

CO 0 2 5] 2jE56^CD»9 0ag«li. SRttCDCV DJS^I 

£f»*ir5/EttS«k. SSM^S»r*i(DCV d/SI$J^ 
fb^/\»tt(J)2arffi!8T*sfctt<?**S»k. g&SttfBiS 
8A>£«fg£:hfc&tt<DCVDJI|S|£;Sa5IZ LTSUb* 
t!££Ub8k. ^fb LfcCVDM^3£fflL>TlS*J5±lZ^ 
K^JKcBr^>Sfi5^k^^r^cv Di&|z<J:^Ka)*i 

wsssizfcur. &mm±\ziBi°ti\yo?>tP&\i%t\* 
^i*}iz»m*^ri>^>ck^iakr^ 

Coo 26] 2fc3gSJi<DSSi oo)ag«tt. ±g2»90)5g« 

|Z^fi^StK^«^SIZfcL^T. rtffi|ZA5SO)N2^ 
^ftiD*&ftl^e)tl^KBr»ac65J5jC^!ZSI^e>tl, S 

C5^i*ix : ?Kjcy4'a)jiKiz±ieKBr&!s^ii l-csjcs 

»«*(FT- I R)d«flzJ:UBBtRa)KX««ffT« 
KHM^tA 65^1^6 tiTL^Ck^^SStkr^, 

coo 27] 2ts:pe^(DSi io)s«ii. ±ie$S9d>fyj« 

lz^6>^jtKcD*i««iSlzfei\r. r*]ffilzSsgo)N2» 
^6i^^MI^<b*\^>Befe!S65S^^|za^^n, SJfc 

^rtrjg^^Kiz.tieBe^^jiLrsjcs^^ 

R F)^fl|zj;y^K0)^H^Wr ; 5>KH^W^^ 
?A AS^I^e>t\Tl^Ck^1#Stkr^ 

co 02 s] 2jspe^o)^i zvf&mit, ±ie^9o5E« 

lz6>6^JtKCD*i«^Slzfci>T. rtffilZi^aa) N2« 
XtfKBtt\1%t\tt&&!St&fc&m\Zl2i\1i~>t\ s SJC 
Sl*]r^J5li4»0)55KIZ±ie55IS!^^5JLrSJ!S^^^ 

«»axi£cs PA^)^«izj:yisj5KCDKH^^r^ 

HdtffV^yi «StW6tlTL**Ck%»lftkr*. 
Coo 2 9] asegjJoSSi 3a)ag«l*, ±SSB90>gg« 
IZ frfr CD*t tt»S 1= fcl* J5J«5^ fl>f«^2P IZ, 



Coosa: &$&w<n& 1 4CDngstt, ±z£&9omm 

C0 03 1] *3g^<D55 1 5 0)^tt. ±ie»9CDftg« 
WtfStfi^X** r 3> tt 1 75 <J)&m& IZES * ft 
Co 0 32] 2fc3B#JO)$ 1 6 0)ffif3l* % J:I2JB9CD^« 

sjs stop r t- s i* 6 ft ^ t t 

CO 0 3 3) 7 J:iS»9(J)j^« 

ssr^isai^&tfasi}* ft rn* zt s*f» i: rs>* 

CO 0 3 4) i 8 0)aiett. ±ie$S9<7)5l!« 

[0 0 35] 3:3gfE0)5S 1 90aS«tt, ±g£»90)^« 
lz^ft»^JtKa)*ittKSIzfeL\T. RffS:cDIIl!ftCD«K^ 
fiStffiftft^Slz. /a'JV{7i:J:yTEOS$J5^ 

CO 0 36] 2fc3£^<DSS2 0CQgS«W:. ±l2S8 9 <J)rt!i« 

iz# # a)*tttKs iz*$ i\ t. m Mmmommm 
f$mi*)tt%mz. xyijyaizji y h f ^s^^^iz 

COO 37] *#gtB<D$S2 1 0)nS«tt. ±12359 OrSfc 
lZl*A»*»R(D*i*»aiZfel*T* EJC35O/530IZ. 
»°TftS S« ffMffi j( y V a 0RB & tr? L* * C SHS 

CO O 38] 

CffclS] ;&§gqf3a)3Si <J>r£«lZctftl^ Hfi^ttTltlz J; 
oTjtf&B5lz^fb«6>6 EJS£r*]|zil y&3; ft 5 c v d 

3v hn-"5)€&»*'janLTKiiflSJtt€iPiasr*ck 

COO 393 *BH<D£2 0)S!!ttlZ<J:*il£« SfeflBHtetJl 

(ft- i R)izj:-DrjdiiHBi=afb»A>&j5i5arti=jS 

3 ft* c v D iS« 0)sSS ftijm« ZL9 U * ft. 
«*«lfi»CS8JtUV h P- 5) UTKSflJdiit 

C0 0 40] *3gEE0)^3(D!&®|z«fcfti;^ 3fb«f»iz 
J: z> z&fo o) c v omw tfSUbSiz A £tt izafb 

ft50)T\ ^^<DC\/D^65^ftSIZA^MIZ*5)-^ 

C0 04 1] 7£HW<»&4 0)mm\Z£tl\t. ^fbSStfR 
«r^t*n, M(DCV D/El^tf** iJTtf*4: t fclZ 



^U^CRJa^^lz^A^ti^^T 3 . Sift 1/iCVD 

o5e*^65^ffcsi^aiz«*r^ 

to 0 4 23 :*3gm!CD33 5 0?yi«lZ<*tttf. StfbSlZtt 

»y»*^ifi*toaffSi*&ftTL**a>T\ *SR»Tf* 

CO 0 4 3] *»tta)£6<D5g«lZJttltf. J5t&l*Tf& 
l=»fk»rtl::i»»»*«ISLr. SWb»«eaf3ar*Cfc 
«C < * 0) 1*32 =s r * C k & X s t 

tOO 4 4] *MWO>»7 0)S5«|=£tltf, &fb«<Dj*] 

■e*«*L7\ »ft«rta*^^v5X!y^a»r*J: 

to 0 4 5] aBWQSStftSSISIZcfctil*. ffi*^|ztt 
±Se3S7CDSS«fcf5j«(D^ffl65^U^« 36 lz. &fb» 

rt*»MUtii±tsa\ s^±iz^fifi^ti^55Kki5i- 

too 4 6] ttBU«>3gga)3£H3!z<J:tiK> StffcSfcS. 
fb»^»DSJ(C^3tT<DK«kftirNrSJES^±CDtIsm 
v 0 Xft\zm&>%1\Z>0)-c. &*/ V7/l/ft* ft 

t0 0 4 7] 2fe5e^O)^1 OOS^lZctfttt. £2fctt|Z 

*0)KHAi#^aX^3fe(FT- I R)««f|Zcfcy in si 

COO 4 8] *5g^(D»1 10)ffi«|Zctfttt, S*:ftiz 
^0)KHfii^3feX|Ji(X R F)dWlZ J: y In «ltu|Z«W 

^ti^QZ 5 . S»Rfl)«Hd>^z:5UVC?63pIfiSfcJKy, 

Coo 4 9] 2fe5e^o)»i 2(DSi«|zj:tiK, ©alsftiz 
tt±ie»9<j)SS«i:PI«o)^^L;^ #^iz, ^ 

4"<D»H6i*lB3tei»lWS(S P Aa)*«flZJtyin situ 

tty. rfK4»lZfctt*KMiJ«&iBrasfctt3u 
Cooso] *«^<D56 1 30)5g«iz J:fttf. @*6tlz 
tt±g2»9(J)ag«k(5ieoftffl6j^ U^* *^IZ, }flSL 
»l=ai^6*lfcHa«tffitCQMS)|ZJ:yTHF % Sr 
( D P M)2«CD C V DI»» & (D^(W^fiJI1$J* fti^iiiC^ 

-su v^*ti*©7, a»mfssd>9(««asepaiz 

Co 0 5 1 ] 1 4 0>5g«|Z^ftlf, Ssic^lz 

ii±ie»9o>gg«i:i3]ao)^6isi;** *eiz, 
i* c c n - at v) r -? < e> ft *fc 1 75 fb«0 

Sl»BNT^><^ct5lz Lfc(DT. ttir75<D^fb6i«i 



[00523 *3i^0)»i scongfiUZ^tiK, &&&\z 

[0 0 53] 5js5§^OSS 1 6 0)S=«Hl<£*ifcJL &2fc#jlZ 
tt±ge»9 0)ag«kfS]«o>f^^i;^. £*>lz. as® 

COO 54] *3BWO>3S 1 7 ©fg«l=JCtltt. S*6*)IZ 

COO 55] 2fc3gBJj<D3S 1 8<Dffi«l=J:tl«, 

COO 56] *5g^<J)» 1 9<DSgttl=J::htf. SAftl: 
ll±8E»OCDffi«fcPI«d)(*|fidi^U«o IBS: 

tt*ur<<ay. sutfim***. 
Coo 573 *fg5Ba>S5 2 0fl)S«|zj;ti«, 

<D@JSR0M»KJBjsJi6Sf7ft*i*SI=^7UV^I=J:yHF 
iM5JMi*iI=«ISS*k £ftl=J:^rJEMF«Jb8fe» 

Co os 8] *5gHU<DJS2i ©BBizjtftH. S*«i= 

CO O 59] 

jut, *§eTO^ffiw«^i*ftiriKror^ 

CVDlHtl/TiM^rS l>Ba(DPM)2, Sr(D 
PM)2 S T iO (D P M)2 %T H F h 5 t K 07 7 
V) IZSSfR* -G^JS^^ffiL^. (Ba,Sr) Ti03[BS 

fctDHTtf k MffiT SffirVr ttifiS * OIK W 

cooeo) mil*. MEW©sis»ffli=a»a>*cv 

& Ul|Z*>l»T. 2 0tt^ftS4fcJ5JC^ 1 5<J)P B 1 

C0 06D ^iz. cocvD»s<D»f|!i=-n*r3tta 



08!:, sr&ffi&a) sr (dp a?€Hft£ftrrEtT 
-3lZfcl*r, 7^^V^-m/z« 39 7 (Dfl^SSJS 
*l«ttAr (m/zMO) <7)ft^!iJS 0)^:^6 Sr 0)5fi 

Ba, Sr. TiaS*lZS-3L»T»»m««ta*6(D7^ 

Coo e s] W±fl)KMd)ktey. * 1 sg»«i::a>a>5 
cv DKSrfl &ffc«4 4:J5JE:£ i 5kfl)BI(0EeiZ 
HS:^ttTlt2 0£s&l7ru*o>T\ tfR4MZ£JS£ 1 5 
|ZmiS£ft*CVD/Ett*<DBa v Sr, TIHSJR^Z: 

5t^z^t$5. c*iiz<tysts±izjgjrt**i$ai 

BSC B STKJ^O Bak Sr fcT ia>tt«Mft*t**C 

coo e 33 <S23raw>JUT, *&mo>%zmmm 
mmvit. cvommt L-amn>m.wx:&> ssaCDP 

M)2. Sr(DPM)2, T iO(DPM)2 'STH F(t h7 

tHP77V) ir»K*-l*fd»j««fflU bstj5&£ 
j5fiKr*«€iKr. its one* awm tsars 
*Bffttast-o«q)is*B*T*. matt, ss2SE)56wiz 

2 1 (FT- I R) ^(SO>3feiffir3S 

y % 2 2-2 5|tKBr«S7S Us 2 6ttMQIR« 
rft y, 27 UFT- I R«S0)3tiffi2 1 ft»^£tifc#^ 

«3fe»k«jD»k7» y. 3o~3 5iiBara^ju7T« 
MMTft y. 3 7i4#^naitt*2 6«mi 

C0064] 5XIZ, «Z05CVDK®O^lZ^L^rgj«lW 
BiBlMlL7 3 3SBtl U^>-^. m/l JU7 3 4Sil»T 

«^«3 7A»i3#*ri»we2e^ffigisr*. +^iz 

O s 3 1«BBUrftftA4 7flRfbd4lfeCV DM^fti^ 

#rI»ttXe2 6 £il o 1 5iz^A^n^j.oizr 

FT- I R0)3fesffi2 1 6>&difc##3te»2 7tt#* 
M^26|*|0)CV DM^^^ififl L,T«d3fe«2 8M 

HF|:Ba(DPM)2, Sr(DPM)2, TiO(DPM)2 



Itz&teV^&fti&X'-tO M!/<D-MSi?ir. E 

9|Zfcl*T\ Ba(DPM)2 i:Sf(DPM)2 feii145 
Ocm-ICD^Se-^ft 1 ^. TtO(DPM)2tt15eO«D 

OlffiS^jfer* t Ba(DPM)2, Sr(DPM)2, Tl 

o(dpm)2 omiss^sfcErscfcasr^. 
m^iss e 0)7*7 n - ziv h q-^inssu mm 

tt^iz^sy^efritr**:^ cti^ortffiizfcd- 

Ifl)KBr$!S23, 2 4fti©l^e>tlTL^* l*3<!JO K 
Br^S2 3. 2 4!i^]0)KBrKS2 2. 25<fcyfc 

£+^lZK£3l?Lfc?&. B8Efl^Jl,7 3 4«Bi;*-* 
6ra '1 7 3 3 ^ H L » r N 2 * ©UX « 2 6 [*J | Z A 

r^* ii^oj^K^izitrjar^/^i/^s 31$ 

COO 65] lU±(Dltt^O)fc*>y. »2^BfiWIZ^fti^ 

fiSK^lzSXS^i sizmzZtxZcv DfoW<r>tem&* 

BakSrkT iCDtfcfti^fb**^ 
CO 0 66] <»3£JfcfrJ>iUT. *3gEy3<D*S3!e8fc#J 
^*flcoliIE^#BSLT>^A^6*j|z|KB^r^* (El3tt. 
SS3HMf?Jlz^^cvDKiS0)«ft«sfil5]r35 m 

C0067]^|Z % C(DCV D^iSO)l*ftlZ^L*rll£B^ 
J«^m4S«5 6^«f§*^^, W^HBa(DP 
M)2 £0. 1 mol/litter 0)5jejaT 5 T H F|Z$SfiS*-t* fc» 
mft%#Z>7&ft<0C\/ Om^tK ZJ V7U*i»tt- 3 8}Z 
J;»J 2~5S%J±|ZfiDJEi**u ^M^^»65STT5 

nmtms ZH,7*\zj:imit$ti%. 5Sfb<*tir£tt 

lZ*£T)fc&tt<DCVDJS«l*^fb»4rSJUZfflJA- 31 
fb**g££3S3ET*;:k<£<&J£^1 5|Zl£A;**i 

COO 68] lU±0)lfi^CF)i:*3y. SS3^JfcW|ZA>fl>* 

^MlzSSfb?^^>(DT% ^fbH4|*j|z3g£r**IsS£15 

COO 69] <SS43gffifcJ>iUT. 2*^311 0)55 4 

<DU0B £#P.s L^^&tt^lzifcBJir^ U4li, 
S84^ffiMlzft>6>*cv D3Sg<r)3Ub&a*>y<DffiB&flt 



filSrS £u S4lZfcL>T* 3 9liR!SfJBO^fbST^ 
y. 4 ol*^Rlfta>£Sft;fcfa<RJ87^>!z&ttC)CVD 

RttS3C«fl:»3 9©4»*fett*l&6>£ CV D/ltt£f 

od»6»L»J:<aft:«3 9|3ft»iA* tlfcaf^DCVD 

CD O 7 C] fc|Z, CO)CVD«SO)tft^lZ^t\TlttW 

r*. y^jip4od>6aft»3 9rti='F»stt*i- 

DJIft ttjffi*?*3lZ «t yRmJB<D»fb« 3 9 <J)[*JS IZ)St> 

29cdi«^«4 n=aauia*tifcfiksjcsi siz&a** 

Rffc»4rtr*ttl*U*»6SK£L-C 
fc. C*i&ttiS^!=cty»ft:»3 9<Dr«!=«** 
*U 4 a 5^Q}ftSv«4 1 &>&£ft£l 5|ZjIAT5Cfc&5 
MM* ft*. 

C007 1] «Jt©KW0)fc^y. SS4SS&M|Z#a>5 
CVDKSTlt R£ LtzmtZl* Ut»65Ssffc»F«IZ 

«*r^<Dr, fivft*3 9rtTfl)3e*w»*y**i, jsjs 

CO 0 7 2] <»5Mfiffl>«T* *5gWa)»5§gffiW 

»9SttMi:»ft>$CVDiSe0)BMlt@?l) @ 
5|=fcl*T\ 4 3ttgMt»4<DF«l=KttSftfc*y# 

[0073]^|Z, C0)CVD«(S0)iftftlZOt*rlK^ 

cd)CVD8firlt rt'KttTttlz. £tfbK4<D 

±¥d«i*ru i*3«tfi4 3*s*r^ ctiizcty^s 
ft»i*iai=««Lfcmisn5a«5WJii=i»*r*cttf 

co 07 4] w±d>iitwa>fcfey, SS5S68fiiwiz^fi>* 
cvD^iSTii, jifiiKai=«ffi4 3€«»r*ckr 
s%fb«rt^s^izjffbTt^o>r. ^v?^v^B$r B w 
s<«y^;u-7-j htf±#T** 

Coo 7 5] <SS6SlfflW>JUT. *56WO)SS6SI3S6« 
»6S8J5B«|Z6>ft>*cvDKjfifl)«ft«j538SIT , » (D 

eizfcL^r, 4 4tt«jiKTHFttta>2ft»5RS»»r 

6Sft»*»*T» 4 5|JfcDJE«r35 y. 4 6-4 8 

ttBBH/UU^Tfi y. 4 9tt^fb«4^KS5l &r^>/h 
C0076]^|Z, C<DCVD»a<J)ttf^|Z-3L*TittW 
4 7Sr 3 r1U^~7J, BraMjlr7 4 6«Hl«rftfl:«4|*| 

!z^Jf5ft^5i A t « 65<=» 4 9 ^Sv^bK 4 r*]^ 

S|SHBIfll«ltf3Jfc5»aiZ<i:yd«**\. J0»«V7 4 9T 

co 07 7] «±o>am!fl)fc*iy, »6sb»«i=a>6i* 



r*ir$cfc«<«£iz&fb«i^£^fbT*cfctfr£ 

(ftrSS C<D«£I4. SUfc#4CDt*ttk Lr^rVl/ 
COO 7 83 <£7$ffiM>JUT. *IOTO)»7Si3S6W 

£&tt<fl*]ffi£^B3L^^f*&$iZ£KBflT5* E)7tt. 
S57&ffiMIZft>ft>*CV DKS<D^ft»^tDyO)ffitt«| 

<v^?n^^*acD^fb«T^r& y. sKiSsfbg 
Tm s o saD^r* tz&> ors» f*iz-s a *i /=s%fb*T*5 

y, 5 2ttsrais^*iffir36 y. 531*13 
^t$0)Stft:«±tsrcfc y. 54iirtffi5Tira-fY 

V^*tlfc»fbB±«Sffll!iniftt:-5T* y. 5 5fJ^« 
y. 5 6(4/Itttf;Ufi&«ffi<Dto»fc- 

5r<6 y, s 7ttft«*j>i«l«T& y. 5ei4&fb» 

4d>«|»«Tfc y, 5g|*»*l)IB0||g«T& y. 6 0 
Eli/6 1(*EttS7~5g W&&*,£IBIft*traT& 

*♦ 

CO 0 7 9] *|Z. C(DCVD«B<0ttftN::-3l»T3Mfl 
C<DCVD3£®?I4. J5fiK»TfS«=. »DM5 8 

i:icfcyaffc«i*]£-H*K3®SI&Lfcft. <&«tf^mis 
Ni:r4 =to?Z>t, SWb»±tK5 3fcfcfb«TtS5 

ot«ffifcr*»«ftiiacy. ?7><?tf££r** 
tl/T, C0)77^7H«i:y^ft«r*iai=«*tfcJKfsj 

Coosa] iU±a«Wa)ktey % SS7^ffiWlz6>S)<& 

C0081] <»8Se»W>JUT» *5g^CD^sseS6i9J 

M0)CV DJSI^k LTlilfrJKM>r3Q §Ba(DPM)2, 
Sr(DPM)2,T iO(DPM)2$T HF(rh7tHP7 
?V)l=»«*1*fc*»SfflU 02&tfN20£flM t, 
T*IJR±l=(Ba, Sr)Ti03 [BST] R£rf&r*frJ 

ssr. ±e<&tt*ofr*fcS«T*tiRffi*ifi3: 

COO 823 11 Ott, £8»MI=P&>*CVDM 

offiB&ffijdigirs *. 01 oi=&itr« 7 m^vhtil 
MJir^rA y. 7ettfiM<im;i/7r» y. 7 314H 

BtfaJHtVhT'fVTft y. 7 4|4tIsBtfv9;*^fc 

y. 7si4^*tf-r& y, 7 6i4is;sfct£7 s & y, 77 
y. 7BUU7I/95T6 y, 7 9ia«x 

COO 833 &IZ, CCOCV D»S0)ftf^|Z-3t*Tgtt?B 



t5* 14. 2 3!Zif»r Jtdlz % 6UbB4tf 

l»Ttt. &fbS4tf£;S£ 1 5 0)±|:M*tl/S:fia3« 

C4i&4K«ttU4<Vfc-9-l=Jtyj«*ttaJ:dl= 

fij<£ tlTl*** »tf*<DCV DJK£KB 8 (DPM)2. Sr 
(DPM)2, TiO(DPM)2+THF)t^l-U?fe'7 

CN2tf;ofc{iJ5tttf;*lffi££ 1 o A>6£fb»4 |z«fS 
<**u ftfb«40)rtao)EU«51Ilz?g§gLTWe!zs;ft 
T*. &fb LfccvDMBtf;*|«*\ «cvhfll'iJlr7 
7 i«Ba«SSkr*-*SJfflffl/W^77 eWlttfiBI: 

r*cti=j:y^vhffl'\i!5Lras<* coal oh 
ffl/i«r77 1 wa«gfii=3csr*-*fiMflM)b77 
2 «a««i=xE r<&cti:ctycvDifi^fi7 seas 

srtTRfktfacWiltf. 02. N20)fcad*ti. ftn** 
*^-S>i 6|Zct-DrftDfth*nfcfiSRa«J5i 1 7&ffi|z. 
CVD£X5lZJ:y B STRO)jtfRfiSK!ttiSft*. 
Co oe 43 fiLLOWHoaU. »8SgjSB«|Zfi>6>^C 
vo£Sri4. ftfclft4&tfgiff:« 4 1 53 

TO)K«dsr*-cfiJE£±o>t!sB#y0>l7 4i*nz|fle& 

*♦ Sfc, &ft»4 6>^SX5Sl 5 3tT0)K«fflSSit 

«aw.Bi::«D-i=r*t:fc6ST , &*. <**>iz. tiatf * 

CO 0 8 53 <SB9*tt«>lUT, *9ma>xantom 

01 iizfci>r. 8014 i r*2eht» y. 8ii4*s 
m$ y, s 214 1 R3teCP«3te)^s y, 8314 1 r 

3te#«HI*T?ft y> 8 414 1 R%«ififlr$S(KBr«) 
TJa y. 89tt/1-^fflN20^TA y % 8 614^^- 

rss *♦ 

CO 0 863 *:IZ, C0>CVDKfia)»ftl=-5L*TSIMB 

±d)3teo)A«*i=irfcattfcizj:yjBdi*ti*BSA 

^rtS k ft V * - 8 6 fc CD SI IZI4 >\ - ^ffl N2 ft ^ 8 5 ft) 
»»4lT«y. CtllZ^oTCVD/S^tt^^^CD^K 
SJ5S«Bfl>3S8 4A,o>«*6i|»it*tl*. J5SR4", 

ffl7a)3teoqftittSin-«itul=g|«5L % sfiRftSMiftt4J:< 

w^ffsr^cfcizj^T, jiir^?j{-9-«w«ii 

U 4USn a oH«B STRSJgjsSTfcCfctfBJffifctt 



coo a?] m±a>2ttwo>i§y. sgseaswiz^fcc 

VDjjglB^li, fiJiKiaii4»l^ f^0)^ir> situjZ 

^kuk^&cft- » R)#tfri::j;y##!3-5cfctfr 

& rfKM7 > - S - l TJ; ysas^B s tk 

COO 88] <» 1 O^J5fi«>IUT. 2ts3gSJl<D£ 1 OSg 
ffiffl£di 2lz^rcv D*£S£#RP L^Stt^jlziB 
^r^* (H 1 2irfcur. 8 7ijxu«r!S y, set* 
i$mx&v& y, 8 9tt5$K^o)5r*o)^x6ars 
y. 9oii^3fe*^fc^itx»r^ y. smxm 

r& y, 9^tt:;^-5-r$ 

C0089] ^IZ. C(DCVDKSCDiflf^lZT)LvTlfi^ 

»«ssiaH*. cot?, MtSfi^oruM 

(C<D«£fct K&X(iLS£)(DX*Jl/*"-SlZtBl±iT£ 
X»&iB3|*;*:h^ C^6533K4>(DS*a)^14X$ft8 9 

£5fcl3if|92fc=f-**-3-9 4|*]0)t*£ii»g3 

t o>ft nuiagr * cfcii^ytstsxttso *mn u 

COOQO] lU±<Dsfl«UJOijy, 1 o3IJfcfrJlZ6>A>* 

CV D^jSTTtt, Jfdj&ia*i*IZ&$fij5S£in situ|ZX R 

y iSG a DHtt B S T c fc 65? ? ^ 

CO 0 913 <S5 1 l3UBtfyJ>IUT. 2fe^a>3S 1 13E 

ffiipj^mi 3iz^rcv d^s^#bs L^>^^e*jizitf 
ssr^u ii 3izfci^r, 9 5iixe7>773& y. 9 

6lip<S3tr35 y. Q7\*-£i$Ett&T-$> y, 9 8li3fc 

CO 0 92] fc|Z. C0)CV DiKSCD^lZ-PL^Tlfi^ 

(Surface- Photo Absorption, S PA)lt Brewster 
ft|Z5*l\\lt^T\ A*tffil*]|ZfH3fc L^:3feCp^Sl)9 6 



Coo g 3] J^±05^a>ay, an i£»ttlz#a»* 

CVD^JBrli. JKfiP^iill^lZKiafig^jn situIZSP 

Coo 9 4] <S5 1 2H)56«>JUT. *5g^<J)3S 1 2SI 
ffiMii 4|zi^r cv D£B«MtB L^>-?&fttfy\Z%l 

ewt&* m 1 4izfcnr. ggttSS^t/riiCQMs)-^ 
35 y, 1 ooji^y 7 4Xhut*imt-$v& 3. 

C0095])fc|Z, CO)CVDKSO>fftftlZT>l^TDfflg 

fflp-5U-mv7fca)^lzKa**/Tlt9 9^® u 

ttfSO. SnmCDfe^^filfflLTfcy, IKiS ri&SsJEOfS 

o£2 5 o*c3r*io$*u isjt ycDie*^B&iJ:r^j;5 
iz urn*. 

COO 9 6] iU±(DU2WC0iiy. &1 2^J5efe]lZfi>6>3> 

Bfi^^in situiz^r^ct^r^^xDr. miftttJ: 

Coo 97] <JS 1 3Slfi6W>JUT. *5i^fl)^i3Sg 
fflW^gli sizff.rcv D^S$#ps t^^^^lzsK 

^r^>. Hi 5iZ&L*7\ 1 01ttBN$5lt?-lr75r^ 

CO 0 98] 3fc|Z, ZOCV Dis&n&mz^TVffl 
'&*\*. C(fc -^V)^tr^75±lZfi£(S LfcH 
fi(^Xy\)J:IZB STB^(Dj^K^f7T>rL^=di. CCOtfi 

Sisas ^^^si^^^ c \zmit * ra:H Lr 
tf><* tCT, *Tir75^BN(3PftW*)»!lzLT. I« 
Kfblt^gjfiDSH^ia^ uz< < uri^. ceo 

t&iZmmtfO- O Scal/cm- sec - lCr3S -&a)|Z^ U 
B N<D»f£*S^li O. O 6ca l/cm - sec- t^S y, fS] 

Coo 9 9] lU±<Ditt^fl)iiy, $S1 3HBfii9JlZfi>ft^ 

cvD^srii, ttt^^ i o 1 £finaftt£65& y. 61 
ft^fbt*r, ^ss^jizs^u^Piat^cDJti^Kfti^ 

CO IOO] <^14H»W>iUT, *|gWa)^ 1 4|g 
6|Z^T CVD^S^RSU^-P^^IZSM 

^T^* Hi elzfetN^. i 0 2|*tf-fc73 7 7|i&g 



s^ti ^ yssfcais: ^f7 1\ cofi^iz^ 

£|Z K (D&ajPIS^iZ^JWig&S LTfc< 

fc'^fb tr u ltd cor, "^tttfi^ussss^Lrur 

fctf t73£ffigP*5£«^i££6S*&^ t < * c tiz 

tcr, ss 1 4ses6iPjiz^6^c(DcvDa$©r 
to 1 02] iu±<oi«^c*iy. 1 4&mmzfrfr* 

7 0)JiBiZ!lza:£Lri>5OT\ 518 1 7|ZifiL»«RffX* CD 

am«Bi 7 izisrcv dsss%$pjs l^>^*6<jiz^ 
wr%, (in 7izaur. 1 o attffiaisffit-arft 
y. 1 o4ii^gi 7 )<x 5 s <&• 
Co i 043 &|z, co>cv D«s<DiMti=-3i»TSMi! 

6ft>i=,CDSIt«vEltf;3iab)< 1 O 4 /\CDftfefc|Z 

ct-D-raardti*. ^crs«iftft^ttt*fc$«iz« 
co io5] JU±a>ittiW0)ay, ssi 3Xmmi=a>^ 

cvDKSTIi* ftMffi7 6d)ffl|&4*ffi|z&fttfiJH^ 

l£ 2SO°c)|z$»jair^Ci:65r^^* 
Co 1 06] <5S 1 6S6M«>JUT, *lg^£D» 1 631 

mm^mt eiz^rcv d^s^bs lt>^^6^izik 
^t^. ii sizfci^T> 1 o stt^ai^wnnrfi y, 
1 o 6«tjMbj<Acn?» y, 1 o 7tt»»ic7» 

CO 1 07] ]ft|Z. CCDCV D^sa)i*ftlz^L^Tiii^ 

JSfc u t-<D*MPiz;$abj<AD 1 0 6d>6;^ai?Ki o 
7^)iAt^ai7i<ain 1 osftJioair. ctiirjtoT. 

t)yiZ>R»S*C7 7* K)«5 *U»tt«»-\y^A (4* 

Co i os] Ja±4M9Qi|iJ. $1 6Seffi«lzA>A>$ 
cvDfcBTtt, EJfc^rtS^ziSttiSfc u ^(Drtflj 



[01093 <»1 7SgflB«>iUT, *»aa>£ 1 7* 
9i:STCVD«a€e!B L^o^ftftlZlK 

0 1 QKisnr. 1 oeits i02r«S*tifc 

CO 1 1 O] 3fc|Z, ZCDCVD3$©COiftft|Z-DL*Ti)2^ 

r*. *ie^5»&tt. »*JKW«JflLifecvD&i::«j;* 
B STrfR|=fcl»TI*. StBimttm&tf& 
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